ART. 8]

STATICALLY INDETERMINATE REACTIONS
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to account for this uncertainty. It is then possible to set up equations for the
x, y, and angular deflection of point 9, in terms of the known loads and these
unknown elements of R. These deflections must separately equal zero; hence
three equations are obtained which may be combined with the statical con-
trols for the complete determination of the reactions.

FIG. 7.    Elastic deformation of arches.

If desired, instead of removing one of the abutments the arch may be
assumed cut at some section as 10-11, usually at the crown, and first one and
then the other of the resulting curved cantilevers removed and replaced with
a thrust, T, unknown in magnitude, direction, and position. Resorting again
to unknown x and y comoonents, or to unknown thrust and shear compo-

FIG. 8.   Free half-arch.

nents, and an unknown moment, the x, y, and a deflections of each canti-
lever can be computed. These deflections no longer need be equal to zero
but the respective deflections are numerically equal for the two parts of
the arch.

If the arch and its loading are symmetrical about the center line 0-6,
the analysis is simplified by dividing the arch into two equal halves.   It makes